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UNITED STATES ENVIRONMENTAL PROTECTIOf'i AGEI'iQY 

MEMORANDUM 

REGION IX 

75 Hawthdrne Street 
San Francisco, Ca. 94105 

June 7, 1991 

SU~JECT: Request for Removal Action Approval at the 

3923-00007 

Bluewater Uranium Mine Sites, Prewitt, Navajo Nation, 
New Mexico 
ACTION MEMORANDUM 
CERCLIS ID: PENDING 
Site ID:W3 
category of Removal: Time Critical 
Nationally Significant or Precedent Setting: Yes 

FROM: Robert Bornstein ~ 
On-Scene Coordinator, Emergency Response Section 
(H-8-3) 

TO: Jeff Zelikson 
Director, Hazardous Waste Management Div. (H-1) 

I. ENDANGERMENT FINDING 

This is to request funding approval for CERCLA funded site 
activities at the subject site. Conditions presently exist at 
the site which, if not addressed by implementing the response ac­
tion documented in this Action Memorandum, could'cause the local 
population and wildlife to be exposed to unsafe external gamma 
radiation and radionuclides. 

II. SITE CONDITIONS AND BACKGROUND 

A. SITE DESCRIPTION 

1. Removal Site Evaluation 

On October 3, 1990, the Emergency Response Section (ERS) was 
notified by the Agency for Toxic Substance and Disease Registry 
(ATSDR) of the potential health hazards associated with the 
uranium mine tailings located at the Brown-Vandever-Nanabah Mines 
and Navajo-Desiderio Mine, (the Bluewater Uranium Mine Sites). 
After collecting limited data and conducting several Site visits, 
ATSDR concluded that the Sites may pose a significant health 
hazard to the local population because of the presence of 
radioactive mine tailings, physical hazards, and potential for 
heavy metal contamination. As a result of their investigation, 
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ATSDR issued a Public Health Advisory pursuant to Section 
104(i) (6) (H) of CERCLA concerning the Sites on November 21, 1990 

EPA Region IX ERS was tasked to assess the present 
radiological and geochemical conditions at the Sites to determine 
if an emergency response action is warranted. On November 15-16, 
1990, ERS conducted a field gamma survey and collected water and 
soil samples. In addition, a radon flux measurement was per­
formed on tailings at the Desiderio Mine site. 

2. Physical Location 

The Brown-Vandever-Nanabah and Navajo-Desiderio mine sites 
are located approximately five miles west of Prewitt, New Mexico 
(see attached maps, Appendix A). The sites lie within the 
Ambrosia Lake subdistrict of the Grants Uranium Mining District. 
The Brown-Vandever-Nanabah site encompasses approximately 155 
acres. Half of this area has been disturbed and scared as a 
result of uranium mining. The Navajo-Desiderio site covers ap­
proximately 130 acres, with nearly 60 acres disturbed by mining 
activities. 

The sites are located on four Indian Allotments and one par­
cel of Federal land which is administered by the Bureau of Indian 
Affairs. The mines were operated periodically from 1952-1970 by 
several mining firms. 

The uranium ore is primarily calcium carnoite, Ca0-2U03 -
v2o5-nH2o, which disseminates through the Jurassic Todilto lime­
stone. Operations at both mine sites consisted of both open pits 
and underground mines. Open pit mining was conducted 
predominantly with large front end loaders and haul trucks. The 
overburden, consisting of topsoil, alluvium, shale and sandstone 
was blasted, removed and placed in waste piles. Underground min­
ing was conducted by driving adits to the ore zones within the 
limestone deposit. Ventilation holes and adits are present at 
both sites. It is estimated by the Navajo Nation that 25,000 tons 
of uranium ore was removed from these sites. Mined ore which 
failed to contain significant quantities of uranium were dis­
carded at the mine sites; and no formal reclamation program was 
undertaken after mining operations ceased. 

Because of the dry climate and lack of chemical weathering, 
these tailing piles remain exposed and the landscape remains 
scared. 

3. Site Characteristics 

several families live and work on both sites. Approximately 
forty people, including children, live at the Brown-Vandever­
Nanabah site and approximately fifty people live at the Desiderio 
site. Presently, the land is primarily utilized for grazing of 
local horses, sheep and goats. Throughout the year, the sheep 
and goats are allowed to roam freely within the mined areas. At 
the Brown-Vandever-Nanabah site, several homes are situated 
within a quarter mile from exposed uranium ore. At the Desiderio 
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site, several family homes surround the mined area. 

Presently there are no restriction preventing the local 
population or livestock access to the tailing piles or mine 
shafts. The local population often use the tailing piles as ob­
servation posts when herding livestock. Local children are known 
to play on or around the tailings and near the mine shafts. 
There is also evidence that many of the home owners utilized mine 
tailing as foundation materials for their struptures. 

4. Release or Threatened Release into the Environment of a 
Hazardous Substance, or Pollutant or contaminant. 

On November 15-16, 1990, ERS collected soil, water and air 
samples at both mine sites. Each mine area was divided into sec­
tions and subdivided into sampling stations. Background gamma 
radiation readings, taken at approximately two miles from the 
Brown-Vandever-Nanabah site at ground level, were recorded at 11 
microroentgens per hour (uR/hr). On Site, readings at ground 
level ranged from 13 uR/hr at the home sites to 1250 uRjhr within 
stripped mine pits and 10 uR/hr to 650 uR/hr at waist levels, 
respectively. Overall, ground level gamma radiation readings 
within the scared mined areas were recorded to be above 300 uR/hr 
and waist level readings above 200 uR/hr. At the Desiderio site, 
the net radiation levels ranged from background to over 350 uRjhr 
at waist level and over 850 uR/hr on ground contact. Waist level 
measurements are indictative of human exposure levels and contact 
measurements suggest the emission rate of the radioactive 
materials. 

Soil samples collected and analyzed for both radium (Ra-
226/228) and uranium isotopes (U-233/234/235/238) showed that 
there were high levels of these radionuclides present within the 
surface soils. The maximum levels of radioisQtopes detected 
within the top 15 centimeters at the Brown-vandever-Nanabah site 
for radium was in excess of 260 picocuries per gram of soil 
(pCi/g) and for uranium, the maximum level exceeded 390 pCijg. 
Similar concentrations of radionuclides were detected at the 
Desiderio site. 

Radon (Rn-222) flux measurements from waste piles were also 
measured at several stations within the Desiderio mine site. 
These results revealed that the maximum emission rate of radon 
was 67 pCi per square meter per second. 

No elevated heavy metal concentrations were detected during 
the November assessment. In addition, potable water samples ob­
tained from taps at both sites indicated that the amount of 
detected radionuclides were below the Primary Drinking Water 
Standards. 

ATSDR, after review of the data collected by ERS, has con­
cluded (4/22/91 Health Consultation) that the radiation exposure 
levels at the mine sites poses a severe radiological health 
hazard to individuals that frequently spend time on the tailings. 
ATSDR concluded that individuals that frequently work, play or 
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cross the tailing piles may receive a yearly external radiation 
exposure of over 100 millirem per year (mremfyr). The National 
Council on Radiation Protection and Measurements (NCRP) recom­
mends that continuous or frequent annual external radiation ex­
posure to a population should not exceed 100 millirem per year 
(mremfyr) above natural background (cosmic rays, alpha, beta and 
gamma sources). Population exposed to larger doses could be sub­
jected to an increase cancer rate greater than 1 in 10,000. Both 
EPA's Office of Air and Radiation and the Department of Energy 
support the NCRP recommendations. 

Several promulgated standards for radioactive material were 
found to be exceeded by ERS. Soil sampling data indicated that 
the levels of radium-226 in the top 15 em of soils exceeds the 
regulatory limits established in 40 CFR 192. In addition, the 
radon-222 emission rates exceed the guidelines of 20 pci per 
square meter per second outlined in 40 CFR 192. 

The radionulides present within the soil are "hazardous sub­
stances" as defined in Section 101(14) of CERCLA, 42 u.s.c. Sec­
tion 9601(14). 

The local population are potentially being exposed to the 
radiation through the following pathways: 

* Inhalation of radon daughters (decay isotopes); 
* Direct exposure to elevated gamma radiation; 
* Inhalation and ingestion of airborne radioactive 

particles, including alpha emitters. 
* Ingestion of contaminated meat 

s. NPL status 

The two mine sites are not currently on the National 
Priority List. As a result of the Health Advisory, the Navajo 
Superfund Office, with assistance from EPA Region IX site Evalua­
tion section, is presently reviewing the sites using the Hazard 
Ranking Scoring model. 

6. Maps, Pictures and Other Graphic Representations 

Appendix A contains a map of the location of the Sites and a 
copy of the ATSDR Health Advisory and Health Consultation. 

B. OTHER ACTIONS TO DATB 

1. Previous Actions 

As discussed, the two sites were initially referred to EPA 
ERS by ATSDR in October of 1990. At that time, ATSDR was prepar­
ing to issue a Public Health Advisory. EPA ERS was tasked to 
complete a preliminary investigation at the Sites to determine if 
an emergency removal action was warranted. 

In order to prepare for this investigation, ERS consulted 
with the Office of Air and Radiation Region IX and Las Vegas 
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• laboratory, Navajo Superfund Program, ATSDR, and the Indian 
Health Services. A site specific sampling plan was drafted and 
reviewed by the various interagency representatives. 

on November 15-16, ERS, accompanied by members of the Office 
of Air and Radiation-Las Vegas Laboratory, EPA's Technical Assis­
tance Team (TAT) contractor, Ecology and Environment, and members 
of the Navajo Superfund Program conducted an extensive gamma 
radiation and radionuclide assessment. 

Soil, water and air samples were collected during the as­
sessment and analyzed by Eberline Laboratory in Alburquerque, New 
Mexico. The data was received by EPA ERS in January of 1991. 

To assist ERS Region IX in interpreting the results of the 
radiological survey, copies of the assessment data were forwarded 
to Bill Nelson, Region IX ATSDR Coordinator, Richard Guimond, 
Director of the Office of Air and Radiation, and Stephen Luftig, 
Director of the Environmental Response Division. ERS requested 
assistance in determining if the sites posed an acute (need to do 
a removal action) or a chronic (remedial action more appropriate) 
health risk. 

In addition to reviewing the data, ERS began to research and 
investigate the historical records of the mine sites in order to 
determine potential responsible parties. 

ERS notified William Allen, Regional Environmental Assistant 
for the Department of Interior about the sites and forwarded 
copies of the assessment data to the Bureau of Indian Affairs, 
Bureau of Land Management, and Indian Health Service. To acquire 
site specific lease information, a CERCLA 104E letter was issued 
to the Bureau of Indian Affairs, Navajo Office. In addition, a 
copy of the assessment data was forwarded to the Department of 
Energy, Grand Junction, Colorado. 

On April 8, 1991 members of the Bureau of Indian Affairs 
(BIA), Bureau of Land Management (BLM), Office of Surface Mining, 
Indian Health service (IHS) and the Navajo Nation met to discuss 
the sites. The various representatives provided background on 
the sites and their activities to date. In addition, potential 
response actions to reduce the radiological hazards were dis­
cussed including mine reclamation activities. 

2. current Actions 

On April 22, 1991, ERS received ATSDR's Health Consultation 
concerning the assessment data. ATSDR concluded the following: 

* radiation exposure at these sites could result in adverse 
health effects depending on the amount of time spent in 
radioactively contaminated areas. The residential areas 
appear to be relatively safe; whereas, if much time is 
spent in areas containing the waste piles, an imminent 
health problem could surface. 
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* Radionuclide concentrations within the top soil and radon 
gas emissions at the sites exceed the promulgated 
standards. 

* Heavy metals do not pose a health hazard to the 
residents as initially believed in the Public Health 
Advisory 

ATSDR recommended that additional radiological data be col­
lected at the sites to further assess radon gas emissions, live­
stock and biota uptake. In addition, the Agency recommended that 
appropriate measures be.immediately undertaken to effectively 
restrict site assess to the local population or reduce the amount 
of radiological emissions. 

On April 15, 1991, the Office of Air and Radiation responded 
to ERS's request for technical assistance in interpreting the as­
sessment data. Based on the data and information gathered 
during the assessment, OAR determined that a significant risk may 
be posed at least one of the sites. However, OAR was not able to 
conclude without additional data whether the sites pose an acute 
or chronic threat. OAR recommended that additional data be col­
lected to further assess the radiological hazards. OAR has 
directed its Las Vegas Laboratory to draft a sampling and data 
analysis workplan for assessing releases of radionuclides into 
pathways not addressed during ERS's assessment. The Las Vegas 
laboratory plans to assess the amount of radon and gamma-ray ex­
posure in homes, radon emanating from mine vents, and 
radionuclides entering the food chain. 

Considering ATSDR's and EPA's concerns, and the lenghth of 
time that it could take EPA to determine which authority to use 
to address the conditions at the sites, ERS has decided that the 
most prudent course of action is to pursue a response action at 
the sites which would address the most significant radiological 
hazards. Once this 11hot spot control" action is complete, EPA 
could then continue to investigate and study the sites to assess 
if additional actions are required. 

C. STATE AND LOCAL AUTBORITIBS' ROLBS 

1. state and Local Actions to Date 

The Navajo Superfund Program has been actively investigating 
both sites since 1989. As part of the pre-remedial process 
authorized under CERCLA, the Navajo Superfund Program has con­
ducted Preliminary Assessment (PA) reports for both sites in 
1990. After review of the PA reports, the Navajo Superfund 
Program referred the sites to EPA Region VI Site Evaluation sec­
tion. 

EPA Region VI Site Evaluation Section recommended high 
priority Screening Site Inspections (SSis) in August and Septem-
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ber of 1990. In October, 1990, under a new Interagency Agree­
ment, EPA Region IX became the lead agency overseeing the Navajo 
Nation. 

The Navajo Superfund Program assisted ERS in conducting its 
assessment in November of 1990. The Navajo Superfund Program 
reviewed and commented on ERS's work and sampling plans. During 
the assessment, representatives of the Navajo Superfund Program 
accompanied ERS in the field and helped communicate with the lo­
cal population. 

In addition to assisting ERS with its investigation, the 
Navajo Superfund Program has conducted several independent 
studies at the sites. In November of 1990, the Navajo Superfund 
Program conducted a limited home radon gas study. The data ob­
tained revealed that radon gas within homes at the sites does not 
appear to be a problem. However, samples collected from carbon 
canisters placed near mine vents contained extremely high radon 
concentrations. 

2. Potential for Continue4 state/local Responses 

The Navajo Superfund Program is continuing its investigation 
at the sites. In April of 1991, the Navajo Superfund Program 
completed an Air Pathway Risk Assessment report for the Brown­
Vandaver-Nanabah Mines and determined that the sites posed an in­
crease cancer risk from particulate dispersion. 

The Navajo Superfund Program has stated that it will con­
tinue to assist EPA in conducting community relations and 
radiological investigations. However, the Navajo Superfund 
Program does not pose the resources or finances to perform a 
response action at the sites. 

III. Threat to Public Health or Welfare or the Environment 

A. Threats to Public Health or Welfare 
Pursuant to Section 300.415(b) (2) of the National Contin­

gency Plan (NCP) the following conditions necessary for initiat­
ing a removal action exist: 

1. Actual or potential exposure to hazardous substances 
or pollutants or contaminants by nearby populations, animals, 
food chain -- Without immediate action, the local population may 
be exposed to dangerous doses of gamma radiation and elevated 
concentrations of radionuclides. 

Constant or frequent exposure to elevated gamma radiation is 
known to cause cancer, life span shortening and cataracts. The 
inhalation of radionuclides exposes internal organs to damaging 
alpha particles. Uranium and several of its decay daughters are 
alpha radiation emitters. Once ingested, the alpha particle is 
trapped within the body and can cause severe organ damage and 
genetic defects. Radiation is a known carcinogen, mutagen and 
teratogen. 

Access ID No. 20237 US-NAUM0217364 

US-NAUM0217358-00007 



' J 

2. High levels of hazardous substances or pollutants or 
contaminants in soils largely at or near the surface, that may 
migrate -- Elevated concentrations of radionuclides exist within 
the soils present at the mine sites. As a result of frequent 
high winds, these contaminants are being dispersed and migrating. 

3. Weather conditions that may cause hazardous sub­
stances or pollutants or contaminants to migrate or be 
released -- Although the area is relatively dry, the Bluewater 
District is often subjected to severe thunderstorms and flash 
flooding. As a result, the mine tailings are slowly being broken 
down and transported both by alluvial and fluvial forces. 

4. Availability of other appropriate Federal or state 
response mechanisms to respond to the release-- The Navajo Super­
fund Program has informed EPA that the cost to stabilize the 
sites exceeds their response capability. 

B. THREATS TO 'l'HB BNVIRONMBN'l' 

The high emissions of gamma radiation being emitted from the 
tailing piles may adversely effect the local biota and wildlife. 
As stated, the land is primarily utilized as grazing grounds for 
local sheep and goat herds. It is probable that the 
radionuclides are entering into the local food chain as the live­
stock ingests the contaminated biota. 

IV. ENDANGERMEl~ DETERMINATION 

Actual or threatened releases of hazardous substances from 
this Site, if not addressed by implementing the response action 
selected in this Action Memorandum, may present an imminent and 
substantial endangerment to public health, or welfare, or the en­
vironment. 

V. PROPOSED ACTIONS AND ESTIMATBD COSTS 

A. PROPOSED ACTIONS 

1. Planned Action 

To reduce the immediate potential radiological hazards as­
sociated with the two mine sites, ERS proposes to conduct the 
following response action: 

Phase 1 
For areas with frequent public and grazing use, grade 
and apply earth cover to areas emitting gamma radiation 
greater than 150 uR/hr above background; 

Phase 2 
Fill, seal and cap mine adits, inclines and ventilation 
shafts to reduce radon gas emissions; 

Phase 3 
For areas with limited public use, post signs warning 
of radiological hazards in English, Spanish, and 
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Navajo. 

A guideline of 165 uR/hr (150 uRfhr above background) was 
selected using the following standard and assumptions: 

Standard 
* The National Council on Radiation Protection recommends 

that the continuous or frequent annual radiation exposure from 
all sources to a population should not exceed 100 mremfy; the 
limit of 500 mremfyr should be applied for an infrequent 
(short-term) annual exposure. To ensure that the population 
does not exceed the 500 mremfyr limit for all sources, the 
population should not be exposed to over 100 mremfyr of excess 
gamma radiation. With gamma radiation, 1 rem is approximately 
equal to 1 R • 

· Assumptions 
* ERS assumes that the average population spends 2 hrs a day 

within the affected zones for approximately 300 days out of 
the year. Natural background is estimated to be approximately 
15 uR/hr. 

* If exposed to an area emitting 165 uR/hr for the total 
time spent within the affected areas, the population would 
receive the following gamma radiation exposure: 

165 UR/hr - 15 UR/hr = 150 UR/hr above background 
150 uRjhr * 2 hr * 300 per year = 90,000 uR/yr excess exposure 

Therefore, the population would be exposed to approximately 
90 mremjyr excess gamma radiaiton. 

Levels below 165 UR/hr including background are considered 
to be within the acceptable yearly exposure range and do not war­
rant a removal action. 

Since, at this time, EPA does not have any set promulgated 
radiological action levels for conducting removal actions, ERS 
believes this calculation will be effective in mitigating any im­
mediate radiological hazards present at these sites. However, 
this method of selecting 11hot zones 11 may not necessarily be used 
to select future radiological areas on these sites or future 
similar sites. 

Phase 1 Activities 

ERS has estimated that a total of 25 acres of mine tailings, 
will require covering at the Brown-Vandever-Nanabah location and 
approximately 5 acres will need to covered at the Desiderio site. 
A more thorough and complete gamma survey will be conducted at 
the two mine sites to further define and identify areas exceeding 
165 uR/hr. The earth cover will include two layers; 1 one foot 
layer composed of low porosity shale or mud, and the other, com­
posed of topsoil. This cover specification was selected using 
the Nuclear Regulatory radon attenuation model and should ade­
quately reduce the amount of both radon and gamma emissions. 
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The covering operation will employ the use of several large 
earth moving tractors and equipment. ERS estimates that three 
D-9 tractors, equipped with earth rippers, two large graders, a 
large sheep foot compactor, several large earth scrapers and 
water trucks will be required. The cover material, clay and top­
soil, will be removed and transported to the sites from neighbor­
ing Bureau of Land Management land. Finally, after the cover is 
applied, the treated areas will be hydroseeded to control erosion 
and rain run-off. 

ERS plans to work closely and consult the Bureau of Land 
Management, the Bureau of Indian Affairs and Office of surface 
Mining in coordinating and implementing phase 1 activities. 

Phase 2 Activities 

Phase two operations will consist of backfilling and sealing 
open mine adits, ventilation shafts and mine shafts to reduce the 
emission of radon gas. Ventilation shafts will be backfilled 
using gravel and then plugged with a 2-5 foot thick layer of con­
crete. ERS has estimated that 100 to 200 yards of gravel would 
be required to fill each ventilation shaft. Mine adits and open­
ings will be filled with earth fill and plugged with concrete. 
ERS has identified two mine ventilation shafts, one adit, and one 
vertical mine shaft located on the Brown-Vandever-Nanabah site 
and two adits located at the Desiderio site. 

Phase 3 Activities 

Phase 3 would consist of erecting warning signs around the 
steep tailing piles which are not frequently visited by the local 
population. The warning signs will be in English, Spanish and 
Navajo. 

2. contribution to remedial performance 

The removal actions proposed in this Action Memorandum will 
alleviate all the potential immediate hazards. Once this "hot 
spot control" response action is completed, additional studies 
will be undertaken to determine if additional removal or remedial 
actions are warranted. ERS believes that the proposed actions 
w~l~ ~ot adversely impact but enhance any future remedial ac­
tJ.vJ.ti.es. 

3. Description of alternative technoloqies 

ERS is not planning to utilize any alternative technologies 
during this response action. Activities planned for this removal 
action are considered to be the most effective and best available 
technologies in alleviating the identified hazards. 
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4. Applicable or relevant an4 appropriate requirements 
(ARARS) 

Federal ARARs Toxic Substance Control Act 
Resource Conservation and Recovery Act 
Clean Air Act 
Surface, Exploration, Mining and 
Reclamation of Lands (25 CFR Part 216) 
Uranium Mill Tailings Radiation Control Act 

Navajo Nation ARARs -- None identified at this time 

B. ESTIMATED COSTS 

Appendix B contains a cost break down generated by the 
Removal Cost Management System. It is estimated that the removal 
action will cost $629,770.00. Of this, an estimated $381,845 
comes from Regional Allowances. This project estimation includes 
a 15% Extramural Contingency factor and a 10% Project Contingency 
factor. This cost projection includes use of Davis-Bacon wage 
provisions. 

ERS estimates that it will take approximately three weeks to 
complete site work. 

VI. EXPECTED CHANGE IN THE SITUATION SHOULD ACTION BE DELAYED OR 
NOT TAKEN 

If immediate action is not taken at the Site, the local 
population will continue to be exposed to potentially hazardous 
yearly doses of gamma radiation and radionuclides. It is un­
likely that the remedial program could clean-up the sites within 
the upcoming year. 

VII. OUTSTANDING POLICY ISSUES 

This removal action is considered to be nationally sig­
nificant. Pursuant to OSWER Directive 9360.0-19, removal actions 
involving mining sites, radiation sites and those occurring on 
tribal lands are subjected to EPA Headquarters concurrence. 
Therefore, this action memo will be routed to Headquarters for 
concurrance. 

VIII. ENFORCEMENT 

See Appendix c 

IX. RECOMMENDATION 

This decision document represents the selected removal ac­
tion for the Bluewater Uranium Mine Sites, Navajo Nation, New 
Mexico in accordance with CERCLA, as amended by SARA, and, is not 
inconsistent with, the National Contingency Plan. This decision 
is based on the administrative record for the site. 
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.. 
Of this, an estimated $381,845.00 comes from the Regional Removal 
Allowance. This includes both a 15% Extramural Contingency and 
10% Project Contingency factor. Because conditions at the 
meet the NCP section 300.415(b) (2) criteria for removal, I 
mend your approval of the proposed removal action. 

~-. ~ 

Date 

D1sapproval S1gnature Date 

site 
recom-

Access ID No. 20237 US-NAUM0217369 

US-NAUM0217358-00012 



Access ID No. 20237 

APPJDU)II A 

(Contains site Hap an4 ATSDR Bealth Advi.ory an4 consultation) 

US-NAUM0217370 

US-NAUM0217358-00013 



I 

• 

ISHII>ROCK 
DISTRICT 

I 
f 

L ~ 
' \, ell 

I
• \c; 

\ 
~ 

I ,- l. -··· \ 
36• ' c 

:r.(~}--

34• 

0 

s ;:) 
; I 
<r 0 

I 

JUAN 

50 MIL[S 

Figure 1 After Hilpert,L.S. Ref. 14 

NAVAJO SUPERFUND OFFICE 
DESIDERIO GROUP MINES 
Ambrosia Lake District 
location 

S. EDISON JUNE '90 

Access ID No. 20237 US-NAUM0217371 

US-NAUM0217358-00014 



·. 

Bac&JPrewitl 

lnserch&t~Qt 

Figure 3 

Access ID No. 20237 

-- -.. .. ~- ~-- ~ 

...... - ---- --- .:-.----
--~ - :=. -

I. Goat Mountain 

~ - -· -Atc~i~on- Topeka and ~ ~~~ 
if_ Santa Ft Railroad 

-:.-:. -- . ·- --- ---- . -

---
--

--

\ 
Interstate 40 

Haystack 
Road 

Brown-Vandever-Nanabah 
Uranium Sites 

;;.; '!.-~-~ - ------. 

Desiderio Group 
Uranium Mines 

_______ ...._ "'""'::----

Rid~unl&ins 

Water -111 

X Uramym tni,.. 

• Volcal'lic plug 

~ Aesidetlti&l -~~ 
NOT TO SCAI.£ 

NAVAJO SUPERFUND OFFICE 
DESIDERIO GROUP MINES 
Site location 

S. EDISON JUNE '90 

US-NAUM0217372 

US-NAUM0217358-00015 



. . 

-=-=-- ---:. -: . - - . 

--·&! a ---·· ~-·. --- ---:-· ----- --= ·~~,......._.... ............. 

SENT ey:xerox Teiecopier 7020 : 4-24-~1 ; 1 :~tPr-1 : -· 

April 22, 1991 

Health Phyeicist 
Federal Facilities Activity, 00, DHAC, ATSDR 

Health Consultation: Nevajo-Brown Vandever and Navajo-Desiderio 
Uranium Mining areas, Bluewater, New Mexico. 

William Nelson, ATSDR, Regiori IX 
Through: Director, DHAC, ATSOR~----~ 

Ac~inq Chief, ERCB, DHAC, ATSDR~---
.• 

BACKGROUND AND STATEMENT OF ISSUES 
.. 

on November 21, 1990, the Aqeney for Toxic Substances and Disease 
Registry (ATSOR) released a Public Health Advisory notifying the 
Environmental Protection Agency (EPA) that conditions existing at 
several abandoned uranium mining areas in new Mexico posed a 
potential sig-nificant health hazarti. These adverse conditions 
include the presence of radioactive materials, physical hazardQ, 
and heavy metals en or near residential areas where approximately 
soc people reside ineludin; many children. one result of the 
Public Health Advisory was that EPA Reqiori IX and the EPA Las Veqas 
facility collected soil, water, and air.samples from the sites. 
These were analyzed for radioactive materials an~ hea~~ metals. 

Following the collection and analysis of these samples, EPA Region 
IX requested the assistance of A'l'SDR (see attaoh~ent) to further 
evaluate the acute and chronic radiological hazard posed to those 
individuals livinq on or near the aites discussed in the Public 
Health Advisory. The EPA also re~uested·that A'l'SOR assist in the 
·estimation of the risk for those individuals living near these 
sites based on a two year exposure, for those individuals livins 
near these sites. 

i . 
The EPA collected aoil, water, and air samples at the Brown 
Vandever (BV) mine area and the OQsiderio (NO) mine areas. Each 
area was divided into sections and subdivided into stations. Osinq 
standard radiation detection equipment, a backqround raadinq tor 
each area was measured and. external environmental radiation levels 
were ~easured tor each atation within areas. In the BV area, th* 
net (baokqrouncl aubtraeted} radiation levels ranged from three 
m1crorcentqens per hour (JJR/h) to over 7!0 JJR/h at waist level. On 
contact with the ;round, the 111axirnum laval exceeded 1, 22! JJR/h. At 
the NO areas, the net radiation levels ranged from background to 

•••• n'D .6.1:'1" nn 'Wf\T rt'tT nnn'T""£" n'b 'D'I:'I 'I:'-' ~T' **** 
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~ver 375 ~R/h at vaiet level and over aso ~R/h on eontaot. The 
waist level ~easurements are indicative ot human exposure levels, 
whereas, the contact measurements suggest the emission rate of the 
radioactive materials. 

Potable water samples were obtained from taps at both locations, a 
livestock well, and the nearDy preschool water eupply well. All 
amounts of-detected radionuclides were below the Primary Drinking 
Water Standards for radioactive materials. 

Soil •a1r1plea collected and Analyze(S !or both radium (Ra-226/228) 
and uranium ~sotopes (0•233/234/235/238) chowea that there were 
hiqh levels of these radionuelides in the soils. The ·maximum 
level& Of radioitJotopes --detected -...:.:in -:aurtaca ____.oi-l& (top 15 
centimeters) at the BV areA were: for radium --in excess of 260 
picocuries per gram eoil (pCi/9) and for uranium sp~eies more than 
300 pCii9· At the ND a~ea, the maximum ~evels of radium detected 
in surface soils exceeded 30 pCi/g and for uranium, the maximum 
level e~ceeded 390 pCifg. 

• 
Radon (Rn-222) flux measurements ~rom the waste piles were also 
measured at several stations within the sv area. These results 
showed that the maxill'lum emission rate of radon was 67 pci per 
square meter per second. No measure~ents from the NO area were 
supplied to ATS~R. 

samplel were also collected to determine the heavy metal content of 
soils and water as this was a concern ot ATSDR in the Public Health 
Advisory. The data supplied to ATSDR suqqest all concentrations in 
soil and water were below levels of concern. 

The presence of physical hazards existing at these sites was also 
reported by the EPA, confirming earlier ATSDR concerns. The 
physical hazards included open mine shafts, ventilation shafts, 
~inin; pits, and unstable Jtruotures. 

POCUMENTS ANP INFORMATION REVIEWED 

'Xhe lf\aterial reviewed fer the preparation of this consultation 
included the ATSDR Public Health Advisory, the Code of Federal 
Regulations (CFR), the National Coun~il on Radiation Protection and 
Measurements (NCRP) Report 91 on the Recommendations on Limits tor 
Exposure tc Ionizinq Radiation, the National Academy of Sciences 
BEIR v report, an~ aamplinq results from the EPA dated January 29, 
1991. 

J)ISCUSSION 

•••• DRAFI', DO NOT CITE, QUOTE, OR RELEASE •••* 
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ATSOR reviewed these recent data and correlated the gamlTia radiation 
levels found by the !PA at the sites with the levels believed to 
exist at the time the Public Health Advisory was developed. These 
latest results verified ATSOR's concerns as expressed in the Public 
Health Advisory. Indeed, in some locations measured levels were 
twice the 500 pR/h ~at ATSOR estimated could be present. 

The rkdiation exposure lavals in selected areas of these sites may 
represent an acute hazard to those individuals that might frequent 
such areas. Because of the physical nature of gamma radiation, 
!actor& sueh as proximity to the radioactive areas and the time 
spent in the areas, will affect the ma9"ni tude of exposure and 
potential health effects. For exa.t\ple, if art incHvidual is 10 feet 
fro~ a pile tor an hour and another individual is 20 teet from the 
same pile for an hour, the individual £~ feet from the pile could 
receive a dose one fourth that or the other individual. Therefore, 
the more time spent closer to ths3e waste piles or other areas with 
elevated radiation levels, the associated health hazards may beeome 
more of an acute than a chronic health concern. This would 
especially be true tor local residents who frequently work or play 
among the piles. 

According to the NCRP, the eontinuous or frequent annual external 
radiation exposure to a population should not exceed 100 millirem 
per year (mrem/y); the limit of 500 mrem/y should be applied for an 
infrequent annual exposure. If the proposed limit of 100 mremfy 
for the public is used for these sites, the annual radiation 
exposure li~it at the Navajo sitea in question would easily be 
exceeded during a year. 

Usinq the above criteria, the radiation exposure rates near the 
subject residential areas would be considered as representative of 
a chronic, low level radiation exposure. ~here are also data to 
suqqest that an 1mmirt6t\t radioloqieal health hazard exists to 
individuals who miqht frequent the waste piles. In the Public 
Health Advisory, ATSOR defined an imminent radiation hea.lth hazard 
based on 10 CFR 20.104-105. 'l'he lev..;ts measured at the waste piles 
at these sites meat these requirements. Additional support tor 
elaccifying these sites as an imminent public health threat can be 
found in 40 CFR 1~0.10 which states that the annual radiation 
exposure to the entire body should not exceed 25 mrem per year. 
The 40 CFR 190.10 exposure limit include• releases of radioactive 
~aterials, except radon and its decay pro~uets, trom all phases of 
operations usin; uranium, including mining and milling operations. 
Because some piles have emission rates ot approximately one mR/h, 
which is nearly equivalent to one mremfh, thQ required 

****DRAFT, DO NOT CITE, QUOTE. OR RELEASE •••• 
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40 CFR 190.10 annual exposure limit could be reached attar several 
short pariods of exposure. 

During the visits ATSOR baa mada to these particular &ites, uranium 
ore bearing material• were observed both next to residential areas 
and in structural components ot the reei~ences. Because ATSDR did 
net receive_ any sampling data or monitoring ~ata concerning Rn-222 
levels in residential areas, the extent of any exposure from the 
racton cannot adequately be determined. such data would be r~quired 
to complete the evaluation of the public health hazards. 

EPA Region IX also requested that ATSDR determine if the risk of 
exposure exceeded the 1x1o·4 ris:k level as described in the National 
Contingency Plan tor removal acticn or reroedi~l action at a site. 
Because this request involves risk analy~i~ and risk assessment for 
th• purposes of remediation and clean-up, it is the purview o! the 
EPA, not ATSDR, to address risk management iasues; therefore, ATSDR 
cannot respond directly to thi8 request. Ho~ever, ATSDR refers the 
EPA Region IX to the ATSDR Health Advisory and the discussion of 
the BEIR V report that discusses the risk •ot excess cancer 
mortality for males and females exposed to ionizing radiation at a 
rate of 100 milliroentqens per year (mR/y). These risks are for a 
lifetime exposure of 70 years. 

The Navajo people do not tend to be a miqratory population Dut, 
have a tendency to remain close to their an oestral lands and homea. 
Thus, long-term exposure to varying levels ot radiation as present 
at these locations must be considered, not the two year e~osure as 
discussed in the EPA letter of January 29, 19gl. The exposures to 
these levels of ionizing radiation have been occurrin9 for much 
longer than the two years it would take for a remedial removal 
action to take plaoe. 

CONCLUSIONS 

Baaed en the available data and interpretation ot existing Federal 
Guidelines and recommendations of the NCRP, ATSOR concludes that: . . 

1. ra~iaticn exposure at these sites could result in 
adverse health effects depending on the amount of time 
spent in radicactivaly contaminated areas. The 
residential areas appear to be relatively aate; whereas, 
if much ti~e is apent in areas containinq the waste 
piles, A~ imminAnt health problem could a~rfaca; 

2. the soil sa~plinq data indicated that the levels of 
radium-226 in the top 15 em of aoils exceeo the 
regulatory limits (40 erR 192); 

•••• DR.A.Ff, DO NOT CITE, QUOTE. OR RELEASE n•• 
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3. the data indicate that radon-222 (Rn-222) emieeion rates 
from the abandoned waste piles exceed the guidelines of 
20 pei per square meter per second (40 CFR 192); 

4. -~eavy •etals do not poae a health hazard to the 
resident• ot ~~ese areas as initially believed in the 
Public Health Advisory; l 

J 

5. the physical hazards at the site still pose a public 
health concern and have not been addressed with reqards 
to aite safety both for residents and potential workers 
at these sites. 

RECOMMENDATIONS 

Because of the nature ot qa1M\a rad.iat~o:n, simple but effective 
measures can be implemented to reduce the health hazards. Since 
the levelc o! radiation detected are a public health ha~ard and the 
physical hazards are still present at these sites, ATSDR is making 
the following recommendations to protect·the pu~lic health at the 
Brown Vandever and Desiderio mininq areas. 

1. Although the samplinq procedures sufficiently 
determined the levels o! radioactive materials in the 
areas of the mine wastes, ATSDR feels that additional 
air samples tor Rn-222 need to be collected in the 
residential areas. The Rn-222 data should be 
collecte~, analyzed, and submittea to ATSOR as quickly 
as time permits. 

2. Because of the physical nature of the contaminants at 
these sites, it would be prudent to restrict aite 
access by an appropriate and approved method. 

3. An additional •ita satety plan;for residents ahoul~ be 
in place to addresa tha radioactive and physical 
hazards at this aita besides the aite aatety plan in 
place for on-site workera. · 

4. The recommendations of ATSDR as listed in the Public 
Health Advisory are still applicable to this aite 
ineludinq the possibility ot exposure studies of local 
resident•· 1 

Paul A. cnarp, Ph.D. 

••n DRAFT, DO NOT CITE, QUOTE, OR RELEASE •••• 
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Response to EPA comments of April 15. 19g1 draft of Navajo Consultation. Each 
comment has been numbered on the copy faxed to ATSDR and these response 
numbers refer to the numbered comments of EPA. : 

1. 

2. the tomment refers to the example given of in 1nd1v1dua1 at 10 feet or 
20 feet from 1 p11e. The consultation does 1not state that a risk 
assessment 1s ~eeded. The te~t is an ex1mple expla1ning that as an 
individual approaches ~-radioactive pile, that ~erson•s exposure 
increases lccord1ngly. 

3. This paragraph has be~n omitted and replaced with language from the NCRP 
and recommendations that the NCRP has published. The request for the 
time needed to remove the material is related to risk assessment and 
risk management which are not the purview of ATSDR to address. 

4. The data used to suggest the 1mm1nent radiological health threat is the 
data of radiation levels supplied to ATSDR by'the EPA. Radiological 
data is different than data normally seen by Superfund. The risks 
associated w1th radfat1on a~e better known that the risks associated 
with chemicals. The risks with radiation vary as a function of time in 
an area. distance from the material (inverse square law). and the degree 
and type of shielding between the radioactive material and a population. 

5. The text of 10 CFR 20.104-105 is the Federal Regulation and this can be 
found by any individual who so requests the text. No quote is 
necessary. 

6. The regulations of 40 CFR 190.10 1s not a risk assassment but another 
Federal regulation dealing with radiation exposures. 

I 

7. With respect to gamma rad1at1on. health phys1c1sts world-wide generally 
consider a exposure of one roentgen to be equivalent to one rsm because 
the quality factor (QF) of gamma radiation i$ equa1 to one. lhis is 
explained using the relationship of dose • exposure x QF. For alpha 
radiation, the QF • 20, for beta QF • 1. N~utron rad1at1on var;es by 
energy of the neutrons. : 

8. The Rn-222 data is been collected by the Navajo Superfund Office (NSO). 
The NSO should relay those data to EPA and EPA to ATSDR. 

9. This comment refers to the letter rece1vtd by ATSDR. 

10. The local residents can stay in the area w1th stipulat1ons. Jt is not 
highly 11kely that these people will agree to be relocated dur;ng clean­
up. 

ll. 

12. Previous text stated that the Rn-222 data are needed to complete the 
1mpact on public health (top of page 6). 
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13. The recommendation does not state what remedy is to be used but that -an 
appropriate and approved method• should be used. The procedure 1s left 
to the EPA to dec1de. 

14. Because 1t is foreseeable that the residents w111 not be relocated, the 
safety plan needs to address the safety of the residents. In the f1nal 
draft of the consultation, the last recommendation 1s that the 
recommendations of the Public Health Advisory are st111 appropriate, 
1.e. education programs conducted by ATSDR.; --- --- --

15. The consu,tat1on states that both an 1mmed1ate health concern and a 
chronic concern are present at the sites based on the location of an 
individual. 

Paul A. Charp, Ph.D. 

I . 

- ·. - .· . - ---=-

Access ID No. 20237 US-NAUM0217379 

US-NAUM0217358-00022 



. 1
'': X 

I 
.j 

'"""":'~-~-~,;;· 

- --
,::JFr~;:..· -. 
·~ _ _. -- .. 

The Honorable William K. Reilly 
Administrator 
u.s .. Environmental Protection Agency 
401 M Street, S.W. 
Washington, D.C. 20460 

Dear Mr. Reilly: 

- .. -.-! ----- • -

NOV 2 11990 

With this letter, we are enclosing the Public Health Advisory for 
radiation exposure, potential exposure to heavy metals, and physical 
hazards assvciated with the Navajo-Brown Vandever and Navajo-Desiderio 
Uranium Mining Areas near Bluewater, New Mexico. 

The Agency for Toxic Substances and Disease Registry (ATSDR) has evaluated 
the available environmental inforntation for the inoperative Navajo-Brown 
Vandever and Navajo-Desiderio Uraniwn Mining Areas. As a result of this 
evaluation, we consider the sites a potentially serious threat to human 
health because of the presence of uranium mine wastes, associated radon 
emission, and the potential presence of heavy metals in residential 
areas. These areas also contain many readily accessible mine shafts and 
open-pit mining areas. In accordance with Section 104(i) (6) (H) of the 
Comprehensive Environmental Response, Compensation, and Liability Act 
(CERCLA), ATSDR is recommending that you evaluute the sites for inclusion 
on the National Priorities List. 

In the Public Health Advisory, ATSDR recommends the following actions: 

l. ThP. F.nv5.ronml'!ntd Protection ~g.,.ncy (EPA) sho1Jld itlithtP. dat~ 
collection to characterize the contamination and its extent. 

2. lf the data being collected indicate that residents face an 
imminent radiation health hazard, immediate action should be taken 
to mitigate the hazard. If appropriate, this action could include 
the temporary relocation of affected residents until the hazard 
has been removed or mitigated. 

3. Public water supplies and private wells in the area should be 
sampled immediately for radioactive materials and heavy metals. 
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Page 2 - The Honorable William K. Reilly 

The enclosed Public Health Advisorj expresses our concerns and addresses 
~asures to eliminate human health hazards. The Assistant Administrator of 
ATSDR, Dr. Barry L. Johnson, has notified the EPA Region lX Administrator, 
the New Mexico State Department of Health, and the Indian Health Service 
about this Advisory. 

.~incerely, 

•.. ...__ 
---wil'liam L. 1toper, H.n., ~.P.H. 

Administrator 

Enclosure 

cc: 
EPA Administrator, Region IX 
New Mexico State Department of Health 
Indian Health Service 
Indian Health Service, Navahoe Area Office 
PHS Region VI 
ATSDR Region VI 
ATSDR Region IX 
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AGENCY FOR TOXIC SUBSTANCES AND DISEASE tEGISTR~ 
PUBLIC HtAL'I'H ADVISORY 

fiAVAJo-BROWN VANDEVER 
AND 

NAVAJO-DESIDERIO URANIUM~NING AREAS 
NAVAJO NATION 

BLUEWATER, NEW MEXICO 

Nov~er 21, 1990 

Staternent of Pu;p2se 

This 'ublic Health Advisory is issu~d to inform the Environmental 
Protection Agency (tPA), the Navajo N5tion, th~ Indian Health Service 
(IHS), th~ Bureau of Indian Affairs (SIAl, the State of New Mexico, and 
the public of e potential significant environmental hazard to human health 
near Bluewater, New Mexico. After evaluating available information (1 1 2) 
and visiting the area, the Agency for Toxic Substanc~e and Disease 
~egistry (ATSDR) has determined that this Public Health Advisory is 
warranted for the Navajo-Brown Vandever (N-BV) and Navajo-Desiderio (N-D) 
Vranium Mininq Areas. The presence of uranium-containing radioactive mine 
wastes, areas potentially contaminated with heavy metals, and many 
physical ha:arda for.m the basis of this Advisory. Becauae of these 
potential hazards to human health, the ATSP~ is recommendinq that these 
eites be evaluated for inclusion on the National Priorities List. 

At the request of the EPA, Region VI, and the Navajo Superfund Office 
(NSO}, the A!SDR initiated prelizinary investigations of the radiological, 
chemical, and physical hazard& a1aociated with the N-BV and N-D uranium 
mines. These sites are not currently on the National Priorities List, but 
the NSO and the EPA ne currently developing t·rvliminary Site Asses8U\enta. 

two lite visits by the ATSPR ataff were made to the Navajo-Bro~ Vandever 
an~ Navajo-oasidetio Oranium Mining Areas. Field monitoring data were 
taken at the time of the vitits. The ATSD~ has eoneluded, based on the 
aite visits, the data acquired durin~ the visits, an~ the evaluation of 
other available infor.mation, that radioactive material• potentially 
hazardous to human health may be present at these sites. These ha;ardous 
materials include uranium-containing mine waatea with radiation levels 
potentially hazardou1 to human health, areas potentially contaminated with 
h•avy ~tala at IOil concentration• potentially haza:dous to hum~n health, 
and many physical hazar4a of public health concern. Thit finding hae led 
to the issuance of this P~lic Health Advisory. · · 

._ .. 
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B1ckground 

The N-BV and H-D aitea are in Bluewater, about 4 and 9 miles east of 
Prewitt, New Mexico, respectively (1,2). Both areas are in the Ambrosia 
Lake subdistrict of the Grants Uranium Mining Diatrict. Access to the 
areas is over improved dirt roads. Theae mining areas are in agricultural 
rural eettinge and adjacent to residential properties.· Both ~ines are 
located on land owned by the Navajo Nation and held in trust by the Bure~u 
of Indian Affairs, United States Department of Interior. The current 
owner of the ~-BV mine 11 MI. Brown Vandever, •ho lives at the site with 
his extended family •. %he owner of tht N-D mine ie Mra. Jer.ny Desiderio, 
who inherited the mine from her deceased husband and lives on the aite --· 
with her extended fa!lllly. - . 

The NSO eatimates that at each site thert are approximately 65 people, 
30 of whom are children. Lese than 3 miles from the sites is a preschool 
with a student enrollment of about 30 children. The NSO also estimatee 
that about 500 peraons are potentially impacted by environmental hazards 
at tbese sites. 

A potable municipal-type water aupply syst~m for the ar~a is derived from 
• well installed by the IHS. The NSO estimates depth of the well is about 
l,lOO feet. However, the NSO believes that not all residents are on this 
water system. The wells used by those residences not on the public supply 
are well aystems operated by win~lls. 

The N-BV area encompasses about 155 acres (1), and the N-D mine covers 
about 130 acres (2). Within a mile of the N-Bv mine ia the Navajo-Nanabah 
Vandever (N•NV) mine lite. These eitea initially were open-pit :Un!ng 
operations. Beaidea the open-pit operationa, the N-BV area operated as a 
subsurface mine. The site therefore includes horizontal mine shafts and 
ventilation ahafta, some of which are almost vertical. During the eite 
vieita, the ATSDR observed that household waatea had been deposited into 
eome of these ehafta. !t va1 apparent that local residents were atill 
using theae ahatts for 10lid watte disposal. 

Historically, the N-BV mine vu operated peri~~~ieilly from 1952 to 1966 by 
various companiet including Santa Fe Uranium, Federal O:anium Mesa Mining 
Company, and the Cibola Mining Company. During the operations of this 
mine, conventional mining techniques were used. Tbe ort remove4 from the 
mine vas believed to bt 1orted by hand and lhipped to regional mills 
located near Ambrosia LAke or Shiprock, New Mexico, or the Durango, 
Colorado, areaa. In ita draft Preliminary Assessment of the site, the NSO 
documented that o~er 25,000 tons were ramovtd from the mine. tht ore 
proeusing produced about 49 toni of uranium oxicie (V 0 ) and over 
37 t.ona of vanadium pentcxi4e (V 0 ). Orea not meeti~;8the screening 
criteria for uranium content weri ~searded at the mine aite. These ores 
now line the roads leading to tht lrown-Vandever rtlidential and mini 
areaa (1). 
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ho:r. 1952 to 1957, tt1~ N-D JUne vas operated by •sante re• (exact name 
unk~own, may not be the eame company as previously .entioned) and the 
Kanosh Mines from G:ants, Hew ~xico. The mining ~echnique involve~ 
removing the toil overburden with heavy equipment followed by drilling and 
blasting the ores loose. The ores then were trucked to area mills for 
processing. Ores not meeting the minimum reQuirement• for uranium content 
were disposed of at on-aite locetions. The WSO eetimates that the 
11,110 tons of ore removed by this operation contained over 83,000 pounds 
of o3o8 and over 17,500 pounds ~f v2o5 (2). -

At both the N-BV and the W-D mines, the phyaical ha1ards are of particular 
coneern to the A.TSDR because of the number of children known to relic:te in 
the areaa. !he phy•ical ~zar4& obaerved by ATSDR include both ope~ aine 
lhafts and open pits. Because of the depth o! the •hafts •nd the 
unr~atrietea access, an inadvertent intruder either entering or falling 
into the shafts could be difficult to find and rescue. 

Explanption of Te;ms 

This document uses terms associated with radi6activity and dose resulting 
from radiatior. exposure. Theat terms are defined here. 

~ -- A curie (abbreviated Ci) ie the unit used to measure the amount 
of radioactivity. It is equal to the amount of radioactivity in 1 gram of 
radium (1 gram • 1/28 ounce 0!12.0022046 lb). A picocurie {pCi) is one 
trillionth of a curie (1 x lO ). One trillionth is the eame as · 
1 second in 320 centuries or 1 inch in 16 million miles. Exposure levels 
of the radioactive gas tldO~ are commonly expressed as picocuties per 
liter of gas (pCiiL). 

'oentqen -- A roentgen (abbreviated ~) is ueed to meas~re expoaure to 
ioniting radiation, tuch •• ;amma :aye or x-rays. Gamma radiation ie 
ener~ given off by certain radioactive eubetanees, such ae uranium and 
radium. haically, a roent9en defines the amount of energy given off by 
these radioactive eubatancea into the air. An exposure of 1 R • 87.7 rada 
per 1 gram of air. 

~ -- The abbreviation •rad• atanda ~or 1adiation &baorbed goae. It 
~eaaur.ea how much radiation ie abeorbed by a material afttr ezpoeure to 
radiation. It is equal to 100 ergs of energy per gram of mater~al Can erg 
meaturea energy) • · 

~ -- fhe abbreviation •ram• atanda for ,oentgen Aquivalent ~n. It ia a 
function of the radiation absorbed dote (rad) and the type (or quality) of 
radiation. In ttr.ma of radiation quality, gamma rays are the least 
harmful in~trnally to human• and alpha particles are tht mott harmful. 
The effect of 1 r~ it approzimAtely the same as that of 1 l of x-ray or 
qarrrna ray radiation. A millirem • 1/1-thousandth of a rem, the aame as a 
dollar i~ $1,000. l micror~· 1/1-.millionth of e ~.m, the •~ aa 
1 minute in 2 yeara or 1 inch in 16 miles. Throughout the Onited States, 
the average natural radiation txpoture (called •background levelt•) is 
ntarly 300 millir$ml per year. Tbi1 includes exposure to radon. 
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Background radiat1on occurl from natural aourcet in the earth'• crust. 
Several naturally occurring radioactive materials contribute to thi1 
eource of radiation. Tt!ll include, but &re not ltmited to, uranium, 
thorium, rubidium, at1d. a small percentage of potassium. Other aow:ces 
contributing to the back9ro~~d include fallout from cosmic radiation, 
~terials .ad.e radioactive aa a result of interaction• with the coamic 
radiation, and nuclear weapons testing. A ~aaurement of the background 
radiation was collected at Prewitt, New Mexico, approx~tely 3 miles from 
these sitee by the ATSDR and the HSO. Using zadiation detectors sensitive 
to gamma radiation, the background radiation at Prewitt was estimated to 
be 6 rnicroroentgens per hour (uR/h) • !hit 11 equivalent to an •nnual 
exposure of 53 ll\il~irem, ~t including ndon: 

Ba8is for Adyisory 

During the week of July 24-271 1990, and November 1, 19901 peraonne! from 
ATSDR Hea~quarters and Regions VI and IX offices toured these sites. 
Accompanying the ATSDR personn~l were representatives of the local Navajo 
chapter and the NSO. During the visits, radiation readings were collected. 
by both the ATSO~ and. the NSO. Discussions also were held with officials 
and m~rs of the Navajo Nation concerning life-styles, populations, 
health concerns, and land uee in these areas. 

A. Navajo-Brown Vandever (N-BV) Site 

Along the roadb~d leadin9 to the Navajo-i•Qwn Vandever lite, the area was 
littered with rocks and ore tailings. Mine tailings from the nearby 
Nanabah Vandever mine were within 100 feet from the roadbed. ~heae piles 
were partially overgrown with vegetation. Within the materials alons the 
roadbed, the uranium oree (yellowish material} were clearly visible. 
Environmental radiation readings along the road, obtained. with a 
calibrated Ludlum Model 19 qamma radiation detector equipped with an 
Nai(Tl) ICi~tillator, ranged tram approximately 50 microroentqens per hour 
{uR/h) to over 500 UR/h, whereas the naturally occurring background 
radiation reading wae 6 uR/b. The baotiro~n~ radiation measurements were 
obtained in Prewitt, New Mexico, approximately 3 miles from the aitea. 
~adiation monitoring evidence alao au;;eated that radioactive material had 
migrat~d off-site beeauae of both wind-borne diatzibution and aurfaee 
runoff during aeasonal rains. Additional radiation monitoring indicated 
that aome residential atructurea contained radioactive material-in the 
foundations and that radioactive ~terial& were allo present within 
20 feet of the reaidential areas. 

At the uain mine shaft looattd in the pit~ned area, ore tailinga were 
randomly piled around the aite and radiation readings were elevated above 
background. A horirontal shaft entering the mountain was observed; and 
during diaeuation• with local residents, it was mentioned that the thaft 
~ranches into three aectiont. Entranct to thia mint ahaft ia not 
restricted. Vertical ventilation ehaftt were alto ob1trved; one ahaft was 
about 10 degreea from vertical. A small aback waa oonatrueted over thil 
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ventilation shaft, however, access to the shaft was net effectively 
restricted. Locat~d near the residential areas vere open adits <•haftl) 
being used ae !olid waste disposal areas by the local resident8. -~ese 
adits may run at least 300 feet in length or depth. ~he residential areas 
are less than 200 feet from aeveral adits, and access to these adits is 
also unrestricted. 

Although air eampling data are lacking, because of the uranium content of 
these mines, the shafts provide an excellent path for the zelease of 
radon, a naturally occurring by-product of uranium decay. It is 
reasonable to infer that the relea1e of radon from these mines could 
elevate ambient. radon to levels potentially hazardous to human health at 
this site. 

During mining operation£, analysis o! the ores indicated the presence of 
heavy metals. !hese included vanadium, arsenic, barium, chromium, 
magn!sium, manqeneae, atrontium, titanium, and zirconium. Leaching may 
have occurre~ from these ores; howe~er, no analyses of environmental 
samples are available to verify the presence of these contaminants. 
Although r~cent e&mplinq infor.mation is lacking, the potential exists for 
humans to be expose~ to these contaminants thro~qh ingestion or 
inhalation. 

B. Navajo-Desi~erio (N-D) Site 

The Navajo-Desiderio mine is a teries of open-pit areas of approximately 
30 to SO feet in depth and of varying length~. The radiation readings at 
this site were about ~0 uR/h. No restricted aooees to the pits was 
observed during the aite visit; children play and livestock graze freely 
in the area, and residential areas are within 100 yarda of the pita. 

~hrough a Navajo interpreter, the owner of the mine, Mrs. Jenny Desiderio, 
intormed ue that her grandaon fell into one of the pita ~uring a sledding 
accident. The child, vho reportedly suffered brain damage, died a few 
years after the accident. Aceordini to Mrs. Desiderio, at least 
18 livestock died atttr ingesting contaminated rainwater that reportedly 
colleeta in the pita. Whether the dead antmala we~e examined by a 
veterinarian ia not known. Although ea=pling data are laeking, the NSO 
officials believe the animals ~y have died after ingesting heavy metal& 
which may have leached from the orea into the pit areas. 

C. Diecuuion of Site-related Radiological Contaminants 

Of the ve:ified contaminants in these areaa, those of concern are uranium 
and a ~ember of itt decay eeritl1 radon. Of the naturally occurring 
isotopee of uranium, v~ani~·23S (U-238) is the most abundant, present at 
concentrations greater than 99 percent. The pr~ry mode of decay i1 via 
two alpha particlea, eaeh with a decay energy of approximately 4.2 ~llion 
electron volt• (MeV) • !he decay chain of which V-238 il the parent 
results in the production of both radium-226 and radon-222 and ultimately 
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terminates with stoble lead-206:--·Dudng this decay teries, beta particles 
end gamma rays are produced as well ae additional alpha particles, all at 
different dee~y energies (3) • Because uranium ie ubiquitous in nature, 
the daily human dietary intake is approximately 1.9 micrograms (4). 
!herefore, the body normally contains an estimated 90 micrograms of 
uranium. This corresponds to a body burden of about 30 picoeuries. Of 
this amount, ebout 66 percent is associated with the skeleton; the 
remainder is in the soft tiseuee. The biological half-life 11 100 days 
~or whole body and 15 day• fer the kidneya (4). 

After ingestion, the fraetionai uptake of uranium into the blood is 
0.05 for water-•oluble inorganic for.ms and 0.002 for water-insoluble forms •, 
(5). The critical organs for ingestion are the skeleton and kidneys. Th~ 
lung surtaeee are the critical organ after inhalation, although there is 
ao~e solubilization of depotited uranium followed by absorption or 
in9estion (4). 

Steause kn-222 !a an inert gaa, most of the inhaled gas ie exhaled, with 
only that which decayed potentially remaining within the lungs. These 
radioactive materials deposited within the lung expoae the bronchial 
epithelium lining the respiratory eyatem, resulting in an elevated risk of 
lung cancer (5,6). Exposure to radon and radon progeny h~e been directly 
correlated with the appearance of lung cancer in humans. The first 
1pidemiological atudies of radon exposure were conducted in 1879, in 
Europe. Since then, 1ueh studies have been conducted worldwide and many 
are still in progress. The studies involve uranium miners and show 
inereaaing rieke of lung carcino=as ae accumulated exposure to these 
produetl increased (6). 

Rn·222 decays by emitting an alpha particle with en energy of 
approximately 5.5 MeV and gamma rays with an energy of O.Sl MtV. The 
half-life of Rn-222 ie 3.8 daya (3). The deeay products are alto 
radioactive, emitting mottly beta particlee and gamma rays with an alpha 
particle released during one decay atep. Tbeae radon progeny, with 
half-li~ee ranging from 1eoonda to over 20 years, ultimately 4eeay to a 
atable (nonradioactive) fo~ of lead. 

The effecta of biological exposure to radon are difficult to evaluate. 
Radon ie inert and therefore dott not attach to aurfaces. However, tbe 
decay proqeny are charged particles and can tlectroatatically attach to 
surfaces. Mo5t progeny izmne(iiately attach to aerolola. The ratio of· 
attached progeny to unattached pro;tny il important in dose calculations 
for ee the ratio increaeea, the %adiation doae to lung aurface1 
increases. other factor• affecting the lung dose include the ratio of 
ln-222 to ita progeny, the breathing patterns, lung characterietics, aex, 
and age of the individual exposed. ln a recent report from the National 
Research Council (NRC), the doet fram the radon progeny vae of greater 
risk than expoaure to radon gat (6). DOlt estimates have been publithed 
by the National Council en Radiation Protection and Measurement• (NCRP) 
(S). The NCRP eatimatea that the risk of dt~tloping lunq cancer 
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___ .......... ~omental conditions. The llCRP also ~tates that the doae to the 

bronchial regiona of a typical working adult because of exposure to Rn-222 
is 0.27 rad per year per pCi/L. For a 10-ye&r old child (12 hours active, 
12 boure reating), the doae estimete ie O .• S r&d/year per pCi/L. 

D. Estimates of Radiation Expoaure to Loc&l Re~idents 

Because detailed environmental monitoring for heavy metals and radioactive 
~teriala has not been eupplied to the ATSOR, it it difficult to determine 
the health risks due to internal uptake of these ~teriala. However, the 
external exposure to ionizing.radiation ~n be evaluated usinq the 
on-seefte monitoring results obtJined by the ATSOR and the NSO. lt ie 
poasil>le that the radiation .. zposures at these sites p.,ses an imadnent 
~adiation health hazard to loeal reaiJents. For the eites discussed in 
this Health Advisory, the ATSO~ it defining an imminent radiation health 
hazard aa exposures that txceed the reguletiona for radiation exposure to 
minors (as described in 10 CFR 20.104) and exposure to the public in areas 
of unrestricted access (10 erR 20.105). 

The Brown•Vendever mine ait& is in a residential area. In estimatin9 the 
Annual exposure to e~ternal ionizing radiation beca~ae of the contaminants 
in the area, the ATSDR uted the following assumptions for a maximally 
exposed indiv{d~al (MEI). The MEI would live on the site for 100 percent 
of the time (24 ho~ra) and 36S days per year. !he average exposure, 
including background in the area, is estimated conservatively to be 
approxtmately 125 uR/h. Assuming these val~es and the 24-hour exposure, 
tht exte:nal radiation at this eite could result in an individual 
receiving an external annual exposure of nearly l a, about S percent of 
which is from natural background as measured in the vicinity of the site 
(6 UR/h for 8,760 houra). 

the rieke of ezpoaure to radiation have been inve,tigated for nearly 
100 years and the values have been extensively p6er reviewed and accepted 
~Y the scientific community. In te~ of risk eetimates, the ycRP, in 
1987, used a riak value for excess cancer mortality of l x 10• per rem 
per year for whole body azpoaure (7). In 1990, the NRC released the 
Biological Effeeta of Ionizing Radiation ~eport v, (!EI~ V) (8). This 
report places the risk of exceas cancer mortality a1 a result of 
continuous lifetime expoaurt to 0.1 rem per year at !20 for malea and 
600 for femalea ptr 100,000 population (Table 4-2, BEIR V report). Using 
the estimated population of 500 persons for this area, this would 
calculate to approximately three ezetlt cancer deatha"to residents as a 
reault of exposure to tht radiation o;er an estimated lifetime of 70 
years. Tht American Cancer Society estimatea that the expected rate of 
canetr deatha ie on the order of 15 to 25 deaths for a population of SOO 
individual•. 
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Furthermore, because of the inherent production of r•~~n releas~d from the 
urar.i~-containing orea, the internal radiation dote, especially to the 
bronchial epithelium of the lungl, could be even higher. In a 1988 
report, the NRC 8tated that the ~etimated dose to these tiasues far 
exceeds any doae to organa from extP.rnal natural background zadiation 
~6). As an organ eyetem, the allowable exposure limits for the lungs can 
exceed the whole body expoaure dose limits (7). However, since no 
~pecific radon aeaaurements have b&en ~de in thit area, esttm&tea of 
potential internal lung exposure to radon cannot be evaluated at this 
time. · ---· ---

Conclusion& 

The Agency for Toxic Substancea and Disease ~~gistry conclu~e• t~t the 
Navajo-Brown Vandever and the N&vajo-Desiderio Uranium Mining Areas may 
pose a potential eignificant bazar4 to human he~lth for residente of these 
areas based on these premiaea: 

Access ID No. 20237 

1. The predictions of the external exposure model ~sinq the estin~ted 
exposures to ionizing radiation exceed the recommendations of the 
National Council on ~adiation Protection and Measurements by a 
!actor of 10. These recommendation! ttate that the public exposure 
limit to eontinuoua or frequent ionizing radiation should not exceed 
0.1 rem per year (7), whereas, the estimated expcsure to resident~ 
in the vicinity of the Brown Vandever mine could be on the order of· 
l ! (equivalent to l ram) • 

2. foaaible human con•~tion of li~estock potentially contaminated 
with hea~ metals following the ingestion of atanding water may pose 
a ha%ard to human health. 

3. The many open mine areas, mine ehafta, and the unrestricted acceaa 
to these areas eraate a tafety hazard. 

4. Since evidence auggeste that radioactive contaminant• are migrating 
off-eite and that heavy metals =ay be aaaociated with the 
radioacti~e mat•rial, local food and livestock crope could be 
contaminated. ~hia could ~eault in a eignificant internal exposure 
to both radioactive materials and heavy metall if these crops are 
ingested. 

5. It i• ap~rent that ftot all local retidenta are aupplied with pUblic 
water. leeauae of the runoff and 1urface contamination around these 
sitea, the water quality of the individual wella may bt suspect and 
hazardous to humana chronically ezpoaed to radioactive materials and 
beavy metals. 
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The ATS~R propoaes the following health actions to astiet local residents: 
• 

1. ~he ATSDR, in coordination with ~he Navajo Tribal Council, the IRS, 
the BIA, the State Qf «ew Mexico, end other appropriate aqenciee, 
will conduct an environmental health education program to advise the 
public and medical community of the nature and poasible consequences 
of expoeure to ionizing ~adiation and heavy ~tal contaminants at 
the N-SV and N-D aites. Health education materials and ae~iatance 
will be provided to local health care providers and other -­
appropriate local public health otficiale. 

2. The ATSO~ will consider conducting health surveillance activities 
for populations at these aites. 

3. The ATSDR will consider conducting a radiation or heavy metal 
exfOS~e study of the local residents once additional healtb-Lelated 
information on the local residents becomea available. 

Because of the limited environmental s&~ling data available to both the 
ATSOR and the EPA, we recommend the following additional actions to 
protect the public health of area residents: 

4. The responsible environmental regulatory agencies should -ithin th~ 
celenda: quarter, initiate data collection efforts to begin the 
characte:ization and determination of the extent of the radioactive 
contamination and poaaible presence of heavy metals. This aampling 
ebould include public water supplies and private wells in the area. 
Those wells exceeding atandards ehould not be ueed for potable water 
and residents should ~e supplied with alternate potable water. 

5. During this phase, petaonal radiation dosimeters and radon detection 
devices should be provided by the appropriate agencies to local 
residents to ~gin to estimate the external radiation exposure being 
received. 

6. During these ,nvironmental atudies and personal ~onitoring efforta, 
if the data being collected indicatea that an imminent radiation 
health ba:ar~ exists to the area residents, then immediate atepe, 
including consultation with the ATSOR, ahould be taken to mitigate 
that health hazard. 

7. !he udtigation or remediation would include, aa appropriate, 
dissociation of local reai~ents from the sitt until the direct 
public health hazard il removed. The remediation of the public 
health hazard thould occur in the most ezpeditious manner eonaittent 
with rtdtral and State environmental protection, health, and 
radiation protection laws and regulations. Appropriate etepl lhould 
be tak•n to prot•et public health during any removal actions 
(e.q., dust control, site access reatrictiona, and monitoring of 
radiation levels). 
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8. lf these analyses indicate that the r&di:tic~ expoau:es vould %tsult 
in a long ter.m, chronic ezpoaure, then applicable measures •hould bt 
taken by the appropriate remedial regulatory agencies to ramediate 
th• public health hazard in the most expeditious manner and 
conaistent with all applicable Federal, ~ribal, and State guidelines 
and reeommendatione. 

9. The appropriate ageney should •ample biota, food cropa, and 
livestock to ascertain tht potential !or internal %adiation expoaure 
through consumption of contaminated food products and to identify 
_.dd.iUon potential eou::c., of external expoture. 

10. -'!'he tppropriatt respc)nsible a9tncy ahould take -atepe to prevent 
acceaa to or otherwise make phyaically aafe the varioua open adne 
areas, pits, and 1hafts. 

11. Governmental aqenciea and any involve~ private aector organization• 
•hould work closely with Navajo representatives to ensure that 
cultural awareness an~ respect are observed an~ practice~. 

For additional information, please contact the ATSDR at the following 
add%ess: 

Robert C. Williarna, P.l. 
Director, Division of Health Aeaes~ent and Consultation 

A;ency for ~oxic Substances and Disease Regiat%y 
1600 Clifton Road, NE, HS E-32 

Atlanta, Georgia 30333 
(404) 639-0610 
FTS 2:36-0610 
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S~.~~~nary Report Page: 
Initial Cost Projection Scenario: BLUEWATER URANIUM 

Projection ID Nl.lllber: \J3 Date: 05/15/91 
Cleanup Contractor; THOR • THORNE ENVIRONMENTAL TAT Contractor: E & E 
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Cost Projection Summary 
E::::::::::::::::::=::: 
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.ct~ntractor .Personnel (Includes .Davis-Bacon Provisions) 
Contractor Equipment 
Unit Rate Materials 
At Cost Materials 
Subcontractors 
Waste Transportation 
Waste Disposal 

Cleanup Contractor Subtotal 

Federal and State Agencies 

.Extramural Subtotal 
15 X Extramural Contingency 

Extramural Subtotal 

TAT Personnel 
TAT Special Projects 
TAT Analytical Services 

Total TAT Costs 

Otner Cost Items 

Extramural Subtotal 
10 X Project Contingency 

Total Extramural Cost 

EPA Regional Personnel 

EPA Non·Regional Personnel 
EPA Headquarters Direct 
(10 X of Regional Hours) 
EPA Indirect 

EPA Total 

Project Total 

~89,817.80 

61,722.00 
12,500.00 
38,500.00 
4,500.00 

0.00 
o.oo 

307,039.80 

25,000.00 

332,039.80 
49,805.97 

381,845. n 

63,000.00 
0.00 
0.00 

63,000.00 

35,000.00 

479,84s.n 
47,984.58 

527,830.35 

60,360.00 

0.00 
1,890.00 

39,690.00 

101,940.00 

629,no.3s 
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Detailed Report By tat.;ory 
Initial Cost Projection Scenario: BLUEWATER URANIUM 

Project i 01"\ ID NIJ'!ber: W3 Date: 05!15/91 
Cleanup Contractor: THOR - THORNE ENVJRONMENTAL lAT Contractor: E & E 

-===================================================================================================================::::::::caacaa~s 

Cost Projection Oetai l • ly Category 

-====:==============•= :=::::===== 

-Contractor Personnel (DAvis Bacon f:rovional Labor llates) 
Number of Number of Hrs per 

Job Category 'Eq:~loyees Days Dey 

000 • GENERAL SITE COSTS 

001-RESPONSE MGR (SR 
OOZ·FOREMAN 
004-LABORER 
005-EQUIP. OPERATOR 4 
006-TRUCK DRIVER 4 

013·FlELD CLERK/TYPlS 1 

21 10.00 
21 10.00 
21 10.00 
21 10.00 
21 10.00 
21 10.00 

Labor 

14,015.40 
14,859.60 
13,440.00 
63,840,00 
57,120.00 
6,442.80 

PO, lod;e 
Travel 

1,675.00 
1,675.00 
1,675.00 
6,700.00 
6,700.00 
1,675. 00 

Total for GENERAL SITE COSTS : 

Total 
Charae 

15,690.40 
16,534.60 
15,115.00 
70,540.00 
63,820.00 
8,117.80 

................ 

189,817.80 

...................... 

Contractor Equipment 

Equipment Name 

000 • GENERAL SITE COSTS 
............................. 

044·TRUCK, 4X4 
045·TRUCK, STAKE 2 TON 
053·TRCK, HWY DMP 10·20 
OS7·TRAILER, EMER RESP 
081-LOADER WHEEL 4.5 YD 
087·D·3 DOZER 
092·0·8 DOZER 
101·ROAD GRADER 
140·TANK, PORT HOLDING 
166·GENERATOR 10 KW 
209-SHEEPSFOOT SPREADER 
267·lOUBOY, 20 TON 
292·0FF/EO TRAILER 
298·COMPUTER, PORT PC 

Access ID No. 20237 

Total personnel cost: 189,817.80 

Number Reg Hours Stby Mob/Demob Decon Mileage Total 
Charge Needed Days /day Days Days Days 

2 21 
21 
21 

1 21 
2 21 

21 
2 21 
1 21 
2 21 

21 
1 21 
2 21 
1 21 
1 21 

10.00 0 2 
10.00 0 2 
10.00 0 2 
10.00 0 2 
10.00 0 2 
10.00 0 2 
10.00 0 2 
10.00 0 2 
10.00 0 2 
10.00 0 2 
10.00 0 2 

10.00 0 2 
10.00 0 2 
10.00 0 2 

1 

1 

1 

1 
1 , 

tjfA 
N/A 
N/A 
N/A 

1,617.00 
997.50 

1,200.00 
4.500.00 

N/A 14,400.00 
N/A 3.615.00 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

25,200.00 
4,200.00 

555.00 
1,087.50 
1,200.00 
2,880.00 

o.oo 
270.00 

Total for GENERAL SITE COSTS : 61,722.00 

Total equipment cost: 61.722.00 

US-NAUM0217395 
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::::::::::==============:============================================================================;=================c::::::a=:::: 
_ t£tailed Report By Category (cont.) 

Initial Cost ,rojection Scenario: BLUE~ATER URANfUM 

ProjKtion 10 N~r: .a Date: 05/15/91 
Cleanup Contractor: THOR _:_~~ORWE ENVIRONMENTAL TAT Contractor: £ & £ 

Page: 2 

-==:==========================================================================================================================--a::c&e 

Unit late Materials 

•teriat ._ -Unit Cost - -~r of Units 
Total 
Charee 

•••••••••••••••••••a•••••••~•~•-#•••••••••••••••••••••••••••••••••••~••••••••••••••••••••• 

000 • GENERAL SITE COSTS 
---------·--······ .... ·-··--------

tiYDROSEED ~OOWD COVU 

At Cost Materials 

Material Heme Material Use 

000 • GENERAL SITE COSTS 
--························-

SIGNS POSTING 
CONCRETE PLUGS fOR MINE 
GRAVEL fiLL 
DIESEL FUEL POWER/EOUIPT 
IJATER IJATER FOR OPER 
PROCLO PROCLO 
STRESS BEVERAGES DRINKS FOR MEN 

Subcontractors 

Subcontractor Service 

500.000 25.0 PER ACRE 

Total for GENERAL SITE COSTS 

Total unit rete materiels cost: 

Quantity/Amount 

30 SIGNS 
TRUCKS 
POUNDS 
GALLONS 
SULK GAL. 
CASES 
DAILY SUP 

Total for GENERAL SITE COSTS 

Total at cost materials cost: 

Billing 

12,500.00 

12,500.00 

12,500.00 

Total 
Charge 

3,000.00 
20,000.00 
5,000.00 
5,000.00 
1,000.00 
2,500.00 
2,000.00 

................... 

38,500.00 

38,500.00 

Total 
Charge 

------------·--·-················-·················-·-··------··-······-----------·-······ 
000 • GENERAL SITE COSTS 

PHONE SERVICE 
GUARD SERVICE 

CRAP PORT BATHROOM REN 

Total 

Access ID No. 20237 

1.0 "DNTHS 
1.0 1 NOIITH 
1.0 MONTHS 

for GENERAL SITE COSTS 

Total subcontractor cost: 

2,000.00 
1,500.00 
1,000.00 

............ 
4,500.00 

4,500.00 

US-NAUM0217396 
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Detailed Report By Category (cont.) 
Initial Cost Projection Scenario: BLUFW~TER URANIUM 

Projection II> N~r: 113 Date: 05/15/91 

Peae: 3 

Cleanup Contractor: THOR - THOR~f ENVIRONMENTAL TAT Contractor: £ ' E 
=================================================·==================================·===··==•=========::====--=-==========•========= 

Waste Transportation 

waste Pfsposat 

federal and State Agencies 

Agency 

000 • GENERAL SITE COSTS 

USCG-PST 

TAT Personnel 
Number of Hrs per 

Level Days Day 

000 • GfWERAL SITE COSTS 

PL2 21 10.00 

TAT Special Projects 

TAT Analytical Services 

Other Costs 

Description 

Service 

COMMUNI CA T1 ONS 

Total for GENERAL SITE COSTS 

Total Federal and State Agencies cost: 

Hourly 
Rate 

150.00 

15 %Extramural Contingency: 

Labor 

31,500.00 

PO, Lodge 
Travel 

1,575.00 

Total for GENERAL SITE COSTS 

Total TAT personnel cost: 

o.oo 

0.00 

Tot at 
Charge 

25,000.00 

25,000.00 

25,000.00 

49,805.97 

Total 
Charge 

63,000.00 

63,000.00 

63,000.00 

0.00 

0.00 

Total 
Charge 

-------

-··········-··············-·········-·············-······················-················ 
000 - GENERAL SITE COSTS 

REAC EHGIWEER 

Total for GEWERAl SITE COSTS 

Total other cost: 

10 X Project Contingency: 

Access ID No. 20237 

35,000.00 

35,000-00 

35,000.00 

45,484.58 

US-NAUM0217397 
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Oete i led Repor~ By Categ~ry (cont.) -
Initial Cos~ l>rojection kenerio: £i..UCWATER tJRJ.iiH.Jol 

Page: 4 

Projection lD NLI!ber: 113 Date: 05/15/91 
Cleanup Contractor: THOR - THORNE ENVIRONMENTAL U.'T tontrac:tor: E & E 

- -------· 
=====================s===================================================================================~================c•~=-•== 

EPA Re; i ona l Persome l 

lurber of Hrs per 
"Title Days Day 

Hourly 
Rate labor 

'PO, lod;e 
Travel 

Totel 
t:har;e 

....... - ....... _. ___ ...... --.- .. ---~---- ··=-·.:!..-:..-:.•..!' -~~-- •• .:.• ~ ~-~ •• ·-·~· ····~~ ... _ ................... --~ ••!!,..•••• ··~·-·--- -

000 - GENERAL SITE COSTS 

f.,FORCEMEIH 

HEALTH PHYSIST 
ON·SCEilE·CORD 

EPA llon·Regional Personnel 

Access ID No. 20237 

Z1 

21 
Z1 

10.00 
10.00 
10.00 

93.00 19,530.00 0.00 
65.00 13,650.00 5,075.00 
93.00 19,530.00 3,075.00 

Total for GENERAL SITE COSTS : 

Total EPA Regional Personnel Cost: 

EPA Headquarters Cost: 
(10 ~ of Regional hours> 

EPA Indirect Cost: 
(630 hours Q $63.00 per hour) 

Total EPA Cost: 

Total site cost: 

19,530.00 
16,725.00 
24,105.00 

.....•.... 
60,360.00 

60,360.00 

1,890.00 

39,690.00 

0.00 

60,360.00 

5S5,690.35 

US-NAUM0217398 
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~is Attachment contains enforcement information and 
strategy £or the removal action at the Bluewater Uranium Mine 

--·--- . ..sites, J>rewitt, -llew Mexico, Jfavajo Jiation. _________ .. __ -·-·--

-&. PRP Search 

Although the EPA has yet to complete a formal PRP search, 
records obtained by the New Mexico Bureau of Mines and Mineral 
Resources suggest that the following parties may be "potential 
responsible parties:" 

Santa Fe Pacific Mining 
6200 Upton Road, suite 4o·o 
Albuquerque, New Mexico 

Todilto Exploration and Development 
311 Washington s.E 
Albuquerque, New Mexico 

National Resources Development Inc 
223 Central N.W 
Albuquerque, New Mexico 

Cibola Mining co. 
3102 Knudsen 
Farmington, New Mexico 

warnock Mining 
311 Washington s.E. 
Albuquerque, New Mexico 

Several of these firms have been determined to be defunct 
and out of business. ERS is presently assessing the assets of 
each of these firms. 

In addition to these private firms, ERS is investigating the 
roles and responsibilities of the Department of Energy, Bureau of 
Indian Affairs and Bureau of Land Management in managing and con­
trolling mine operations on Federal and Indian Allotted lands. 

Under Federal law, the Secretary of the Interior has a 
"trust responsibility" to the Indians. Under law, the Bureau of 
Indian Affairs holds title and administers Indian land. 

Under agreement, the Bureau of Land Management (BLM) is 
responsible for authorizing mine activities on Federal land. In 
addition, BLM oversees and requlates mine activities, closures 
and reclamation actions. The Bureau of Indian Affairs is 
responsible in determining that the surface aspects of mine 
reclamation has been completed and authorizes the partial or to­
tal release of any bonding requirements, and partial or total 
surrender of mining leases. 

Access ID No. 20237 

The Department of Energy assumed the responsibility of ad-

US-NAUM0217399 
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4lnist.rctinq lands held by the Atom.:..:: Enerqy Commie:~ior!. I·and·- - -
~ease information acquired by EPA r:ry BIA suggests that the Atomic -- ·- --­
~erqy Commission leased parcels on the Brown-Vanadever-Nanabah 
prop~rty. 

B. lntorceaent Strategy 

ERS is presently drafting CERCLA 104E letters to acquire ad­
ditional information from the various mining firms and Federal 
Agencies. In addition, Bill Weis, ERS Enforcement Specialist, is 
continuing to acquire lease inforaation and data. 

If the aining firms are determined to be viable parties, ERS 
will draft and issue CERCLA 106 Orders. The Orders will request 
the respondents to undertake and perform the actions outlined in 
this action memorandum within a specified timeframe. 

ERS is also continuing to research and investigate BIA, BLM 
and DOE activities and responsibilities concerning these sites. 
ERS will try to arrange an Interagency Agreement with these 
Federal Agencies to address the hazards associated with the 
sites. 
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POOR LEGIBILITY 

ONE OR MORE PAGES IN TillS DOCUMENT ARE DIFFICULT TO READ 
DUE TO THE QUALITY OF THE ORIGINAL 
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